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(54) DIGITAL RECORDER/PLAYER ADAPTING MPEG COMPRESSION CODER AND DECODER AND METHOD 
THEREOF 

(57) Abstract: 

PURPOSE: A digital recorder/player and its method are 
provided to be compatible with various multimedia 
products, to edit as a screen unit and to perform a fast 
searching function by coding and decoding through 
compression coding and decoding schemes of MPEG- 
2(Moving Picture Experts Group). CONSTITUTION: The 
first decoder(301) supplies coded video data by 
compressively coding inputted video data as a screen 
unit. The second decoder(311) supplies coded audio 
data by coding inputted audio data. The first PES 
(Packetized Elementary System) packetizer(31 0) 
supplies video PES by packetizing the coded video data. The second PES packetizer(312) supplies audio 
PES by packetizing the coded audio data. A third PES packetizer(313) supplies user PES by packetizing user 
data. A transmission stream packetizer(314) multiplexes the video PES, the audio PES and the user PES as 
a transmission stream. 
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(54) MPEG ?^^Y2S^ Si 





^ MPEG g^^^^SSF % ^H#°[ ^isxHAyxh^^i nj -2 g,hH^o| 7l|A|£|c>| °icK ^ w-g ° oi 

[^ilolEi-i- s^□1 thflS ^SS|-5|]Ai ^£S|-S t||o|Ei# ^SSte ^111 ■^2S^7|, 
ti|o|Ei# ^2^^5HAi ^2S^s t||o|E-|s ^112 ^2^^7|, ^5:s^S i:i|o|Ei# PESS i^^swoi b| 

t|a PES» SgSfe ^ill PES 2|^?>1S^7|, -^SSH! ^\\0\^\% PESS nll?^! 5^0:1 2.e|S pes# X112 
PES 2|]?iSF7|, A^gx^ c||o|Ei» PESS A|.gxf res* g^^^ JCIIS pes nll^lSI-^l ^ ti|E|o pEs_ 

s PEssi- K\%-x\ pes# s^^Eg E^gs|■s^^ s#:i:Ha sl,^5^oi , mpeg-2» ^H^ti- e|aii ^ 

El|y|SOm aE|n|E|C>| ggJ-Hg^^ol ^^Mo\ olonjA-j E^Alj ^n} Q\\J,^\ fflUO| 7feS^E^. 

H 1-E ^y^lei qxii 7|^xHAyx^x|o| g^solcK 

£ 2^ ^^gC^I alSh E|X|a 7\^7\%^%\o\ SE|S i! b|E|o t||0|Ei ^2SF7|°| #^_Eo|cK 
£ 3-& MPEG-2a| ^\^°A9.\ =^^0\^\. 

i 4- M ^^gc^i o|*^ 7|sxHA^^^x|°i £D|£ i! h|e|2 Di|o|Ei ^2^^7|°| #^£o|ck 



^ MPEG(Moving Picture Experts Group) ^^-^SSI- ^HSS- 7|^x||^S-x| % ZL ^i-g 

oil 5! ^t\ clx\^ b|c|S a^qoil 2io|Ai Ajs* MPEG-2^1 ^^f^§^£^ 'y^-^-SSWH 

^S.^mM MPEG* ol^sfe 7|7|£|. ^sh^i- =^ oi - m -j ^ioIcK 

MPEG-121 ^^m7[ ¥011 b|E#o||Ai ^asfe S^°}0| S^eIO] MPEG-2 ff^°}0| 

ii-^aic^K °l MPEG-2 5^£^^xi^i-D|D|olgo|:^o}oHa|-g,^#°|c|ol^o[:oi|°| »g£ HHiHlsini, tixH l^^|b| 
S(TV) #S o|A^o| ^ = qA^o^ s^Di, HAjg aaPIS(HDTV) 7^-^s^cK cc^a^A^, 7^g, 

olHit!- a?-5fe ^Ai|o]| s>*a| -^s^A^g 7|^sHi A||Ays^t c^l^lS o^^S-m ^i-^o| ^mo| 

^5E§wi s.^°}o\ ^m^^i^i'^i MPEG2^2| s#4!oi si^hs ^s^£! tygg st* mpeg ^ 
c^iAia H|c| o 7|M A^o^cH| xiiehs oi A^ot# 7|ss3^oi HDTV A^ot# 

Oi 1993^^ HD VCR(Video Cassette Recorder)a2|a|7^ ^UElSlH, 0| ^o\\A-\ SD(Standard Defintion)^^! 

Al-^mi- HD(High Defintion)Sa| A^o^o| xil g e| oh c|. . o| ^2. A|-i!-o^^^ s|g 5|| h gj-Aj (l a| g 

DCT# 7|a.o^s^^ 1/4 ?Ja|^°| u|q2. E||o|^ #0| 7|MA^°l=o|□i , HD 7|7:ic(|« sojs HDTV 

o| ^Msi- ^Ji|-=5^-i- SDSSI S^Sf ^E|-T^(13.5MHz)2| 3h||£I 50.4MHzS H|q£^ C:||0|Ei°| 7|^gs sd^°| 
25MbpsS| 2u||°l SOMbpsS ^c^K 



cc^aw, VCR2^ ascio| Al|7i| ^^^o| flSS * SD(Standard Definition)Ss| 13C^7^ BB^# 

2) oicK cc^^^A^, oiEis-^Aiioii ihhssn mpeg-2* oigsfe a£^|ti|a(DTv) a oi°i §gx^|gil^ 



1994a DRc^lAi^ DTV^S* 7|ss^7| flfh s|fcS^7| ^|°^ DTV WG(Working Group)7^ ^ 

ao)|A^£ DVB(Digital Video Broadcasting)il2:# 7|^S|-7| 2|tS|-7| DVB WGH ^'■^Sit^K 

t||o|E-|## 19.3MbpsSos g^^fh DTV^2» SD i°J!2| d|c|5£ E||o|Ho|| 7|s*i- [[ij- sd^o| b|c|^ i:i|o|E-]# 
25MbpsS°S 7|s§}.c|._ DVB^SSI c1|0|e-]#s. lOMbps 0|S|-S Xi|cHS|-0:j 0| DVB<M2» SD i^2| u|E|2 

E||0|H0i| 71^*1- [[(1^ SD^£| t||0|E^go| gb|.oj 12.5Mbps £Et IM^I 6.25Mbps^os 7|^i!-eK 

0| DTV£^ DVB-tJS ^2Sh&^^0| MPEG-2* xHSsm XlSHS, MPEG-2 ^^1! e||o|e^ ziq] 

S 7l^e ^ ioji^a l^l^lg 7|SAyAy^h;^|s A^g*^ ^07^ oic^_ -jg^^^ MPEG-2-^ O^E^^H^I S^ao^ 

GOP(group of picture) EF^IS 0:jei S|-ejo|| ^xi S|-elz}°| A^al.^^7^|^ o|gs|-o^ 3|-7| [[|]So^| o|Bi 

°!- =1 'sm c||o|E^l• E^^s^7|| nc^s e||o|ho|| 7|s§|.g xn.a(ii^ if^)AMi s|-s°| ^^o| oign s|- 

soi A^3^SDK 



7|^s| VCR2| 3^011^ gj ni^ i,^A!jo| 7|^o|7| ccH-S-oil o|ei°!-7|^°| ^|«^oi q|-s.ji^ 

SB sasFSc^K ol|# moi, DTV^JS^ t||o|Ei#o| 19.3Mbps?j ^o|| u\-5[oi SD £51! ^1 h|e|2. D||o|E-j#s 

25MBpsO|HS ^^#2F 7|sgal^°| x^^oh#o| Oi^^m ll^^^miM Olgt[cK s, GOP 'L^^M9.\ S^l-H =U2H 
^SSI-gJ-S (intra coding)°S -^SSH! E||o|E^■i■ id|E|o e||o|ho| gMo]| y-s 7|^ii-os;n-| x||-gA| 

o| 7|SE! ci|o|Ei# oi^mi s^e1» ^-^sfsck 



UBiL-l-, 0|2|- go| 19.3Mbps^2| MPEG-2S gf^l! [:1|0|e-|£|- uj-^ 7|s*i- o^* D||o|E-is ^^eI dTV -tJs* uii:^! 
2 E||o|io|| ymt[^ yj^ E|A|a VCRSI 7|-^^°| smoi B^Aij- 7^^sm o^ei s^e1°s gopbf 

SB.i^^ smsi EBjsi c^o|^ o^* ^^s^s^7| [[hschi ei^isi *7Ffe5u sD^aci-xH-a mmo\ 



S o|.*s s^oi sfa Eh^i % Ei-Aijs. 7^^s^^oq MPEG-2* o|Ss^^ 7|7|2fe 3:#^o| gi^ ^xng 



At7|t[ s^iisft tm^y\ ^ls^oi, m ^^go| aw a ^^a^ mpeg-2 ^la^wi ^ss^3fe 



^ ws^i a ^21^ ii s^s ^^2.\ Hsoi ^^^^ aj^^ mpeg-2 vi\^\ ^ 



^ til x^|^K 



^2s^5l|A^ ^ssm o^A^ LiioiEii- s^sfe ^s.s.\y\, tuoiEii- ^ss^5l|A^ ^&s.\^ ciioi 

EiS ^SSfe n2 -^-SSI-^I, ^5S|-l! t||0|Ei-i- PES(Packetized Elementary Stream)^ BH^S|-s|-oi h|d|2. 
PES* gS^I-^ ^ill PES nH?>lS|-7|, ^2S^a b1|o|e-1-1- pesS ii||^£|-3|-0^ 3.z.\2. PES# ^^Sfe ^1|2 PES uH 
?|S|-7|. A|■s.x^ c||o|E-]-i- PESS. n^At-m^ PESS S^SI-^ ^IIS pes nH?>!S|-7| % ti|E|° pes, SeIS pes 

Sj- AfgXl- PESl- C^Fs-SWt a^:^:Ha illl^S|-7|S Sff-fl-S llEK 

^^7|°h ^^AHS^7| ?|5^0i, M ^^go|| o|5^ dXll 7|^X|AyS:^l^ S#^EgO^^E^ H|E|£ PES, 

2. PES §1 A^gx^PEs» E|IIH^s^7|, h|e|£ pes# ui^ia ^1^^^ l::|IIH^s^s^^x^l1 pes 

i^|nH^£|-7|. 2E|£ PES* [^InH^iSW^ ^H|2 PES E|II||5lS^7| , A^sx^ PES* A^sx^ q|0|E-|s E| 

mj^lSFSF^ ^il3 PES q^ll?>lS^7|, ti|E|£ HlS'SSYEi il^^ t||o|Ei# m ^s.S.[y\ ^ 2.c\2. H|EW^^ 

N tiioiE-i* xii2 ^2:s^7|* m^i 

^^ym £E [^^^ ^^^l- ^^AHs(.7| °|st.Oi, M ^^go]| o|st. 'Sl^^S-l^ ?^a|. D||o|E^» S.['Ei Eh^j 

S -^SSI-aHAi ^SSm gAI. C||0|Ei# ^'•-aSfe E}7^|, gjS^Slfe El|0|E-]# ^^SI-SHAi ^SSI-El dioi 

Ei* ^^-asfe E^^l, ^S.s.m t||o|E-]# PES(Packetized Elementary Stream)^ s^^J,S.[mi ti|q£ PES* 

Eh?il, ■^£S^S tl|0|E-]# PESS aH^imW 2e|£ pes# 'Lm A^gx^ c||0|e-]1- pess iiHej 

S^sfe A^gxl- PES# E}?ll S! u|E|S PES. PES^F M^^l PES* S^^^go^ c|-#S|-s|-^ cj-TH 

* -^go^ °!-eK 



A^7|t[- EE cF# ^^AHs^7| flsl-oi, M ^^goJI olS- E|x|g 7|sx||A| H^H^- g#^Hi|°SYN y|c^|S PES, 

SE|o PES §i AFgx^ PES* ^^SF-b Ef?ll, t^mz. PES* H|[^|S H|HSS Eimi^^SI-sfe £e|o pes# s 

C\2. t)|Eg^ E|il||e>lS(-5fe E^^l, AF§XF PES* A^gXF dlOlEiS Elmi^lS^sF-^ ElTil, b|E|2 d|Eg^^E-] gA|.c|| 

o|Ei» ^ssfe tMi a! s.c\2. H| Egs^Ei ci|o|Ei» 'Lmm s.mmm 



o|3|-, SYS ^ ^^goil MPEG g^^^SSF g,i-Aj# ^HS^h e|x|1 7|^7:||'aS*l il a &^lia| 

HFBh^l ol- ^A|oi|# ^g3F7|s °[EK 



^thS^^ E|X|a 7|^XHAyS^*l^l £ 1C^I SiC^Ai, °I^E|^ OF^Sa ^AH 44 ^ xi|2 

0Fth^a/E|X|a(A/D) ffl#7|(110,120)Oj|A-i Z.\T.\% E||0|E-|S B#S|-I1, 5EII1 A/D aft7|(110)S^E^ °17FE|^ gA^ 
El|0|Ei# b|E|2 Ei|0|Ei ^2£F7| (130)011 Ai ^SSW£|o|| °|5l] ^2SF7|(150) 

oil °l7|-°!-EK ^il2 A/D Sft7|(120)S^Ei °l7|-£|-^ ©ah G||0|E-|# £e|£ C||0|Ei •^SSF7| (140)oj|Ai 7|So|| 
^^ ^SSWOi ^SSF7|(150)c^l ei7F°hEK ^sSF7|(150)t H|t|£ ti|0|Ei ^2£F7|(130)S^ 

?J7FE|^ H|E|£ D||0|Ei2|-2E|2. dlOlE-l ^SSF7| (1 40)S^Ei °l 7 FHj ^ £E| £ D|| 0| Ei -f- f^AH ^ S S 

^2 oil* soi, RS(Reed Solomon) o|a3|.o:| D||o|E^o|| ii||a|E|# ^7N>^i £^SS ^SSI-S ti|o|E-|* 7|^ 

■^S£F7| (160)011 #g^°!-tK 7|s ^3^5^71(160)^ S^SS ^SSm E||0|E-]# xHy °| ^A^o|| s^ffs^^s ^go| g 
^*IM10]| CLfBl- a^Sl-Il, 7|sgsl.^^S. ^A|.S|.7| o|g|.o:j bj^E] Ci|0|E-l# #S|-5HA-i 7|^ #^7|(170)O|| °J7|-S-EK 
7|^ ^^7|(170)c^|Ai ^S^7|^ 5l|H(HD1)c^| £|SH E||0|i(T)(^| 7|sacK 



E||ols(T)o|| 7|^£! AJs* n% 5||H(HD2)oll situ ^^H-Sl! iMS* #^7|(210)o)|A^ §^3^:11, c||o|Ei 

a*7|(220)^ A% §#71(210)* §#=! Ajss^Ei §7|#s.c|.o|^ u|q^ o| t||o|E^* g#°!-EK 

o =g§ ^25^71(230)^ C||0|E-| a #7| (220)011 Ai ^#£1 b|E|o oj ^[^12. E||0|E-Jo| ggsf- * 2^XHg 



^S.S.m tdlcIS i:i|o|E-|£F sqo |:^|o|E^-S z,^^,^ b|[:|s dlolE-l ^2S^7|(240) S! 2.e|£ [:i|o|E-J ^2S|-7| (250)oj| 
o|7|-°[cK u|D|2. t||0|Ei ^s.^y\{240)^ ^2S|-=! i:i|0|E-l# 42S^tl|A^ d/A H#7|(260)» 

#5H S^^^S* #5^sHL, 2E|£ D||o|E-| ^s.£[y\{250)^ 2.#SS ^SSFS SE|° c||o|E-i# ^s:s^5HA^ 

^112 D/A a#7|(270)# #sH 



Ai, gjs^Elt S^oj Ehfl^l ?^rfe^oi|o|EicH|Ai o|7}o| -o^ o|o|s E^o^^^ ^ oi - ^Y-^o| it^sfe 

£|-t S£| miS.^ ^i^4^^^0l tHY^OlH^ ^2:£^S^7| Soil ^tH-|(301)O||A-| AiH^tg§HAi HE^|°j [}||H 

a| (302)0)1 °i7mDK 



DCT(Discrete Cosine Transform) ^^^(303)^ HE^|°| o||HB.|(302)M-^e-| ol7|-£|-^ g-y t||o|E^o|| q|sH DCT# 
SW. gwoil o|lLix|# S^A|7|^ gshoj dct^ MPEG-1 , MPEG-2 ^'S} o[i-\B\ c[B -tls 

^ £^0||A^ Aj-SEjH A^B^o| ji^hI. ^^^.^^ X-i^Sl- ^^Oll Ci °l^t[7\ [£1J^0|| 112^011- go^ 

# Piol xi|7Hs|-oi£ A^B^ol s.[^ xisfe ax| o|g3i-c|-. DCToil °|5H gZ}A^o| s^^g^^g ^ 

4^ °S a#A|7|oi DCT c||o|E-|o| of^ol ^yi^^ji si-Ai. otx^s^ nFSJil- i,i-»|| A^gfjcK 

DCT E|-a ^S7|(304)^ HE^m oil H£| (302)011 xi?,^!! oNA^ D||o|Eio|| qislj HB||a E^^lS DCT# a^s|- 
an E[^|S DCTS =^lS!i# 3^ Oji. o^^Soj ^#x|-l ^^^0i DCT E^'g.l# aStyAi dCT ^MS(303)c^I 
llym'^l cMyW9.\ ^21^01 e>S S4^o|| cJIsHAi^ DCT S#o| sgo| ^o^Sc^. 

^, MEPG-12fe sal MPEG-20||A-|^ sm^l Zlt:HS DCT ^[E^|&l DCT HH2|- sm^l ^H^I^S 

^ 7H2.I aH(7i^ an, bh)s an, g-e SHL||o||A^□^ DCT ashM dct hhs ^7|-5w a 

^ ^ 7Wo| DCT H# HH» 7|-Si^K 

:i,?H S! ?,i=x|-Sp 1(305) t DCT x^a|7|(303)S^E■^ °l7^£|^ DCT ?.^xt■S|■S^oi o^Mm feo|H|, ^sa^E]^ 

uiEgoi ssy^j ^2i,fc# £2^5^a ^^x^s^ z}2^(stepsize)# 3.n ^ou, ^2S^E|t b|Hgoi 

s ^ssfac^ 2Hon4 o^tx[^ z}^^ ^7i\ t[oi ^s^. 

■H- ^^•go^|A^^ gsjoj oi|^(motion estinnation:l\/IE)# A|-gs|-x| ^y] \£^^o\\ 'yx|-S|-7|-^ ?|£iJ2£|- mis.o\\ qft- 
°}X[s.[ E^|o|#E.^ aioDj EicK HhS, MPEG-20||Ai^ o|S 5.^^|°lJl^s| A|^|■^^ ^4A^s 7:-||7isM feo| 
7| ^isFoi, o|S ^z]\m\M ?in ^^^las| DHas#^(7|^#s)ji^ :7^x^ #^(g^ §to * ^^l^^^^^ 

Sll-#^o| o|ji.| ^^o|°J g?s|oi ^B\2.[y\^^^Jl[:sti^^o\ s^:taa| *^o|°J o^i^ 2x|-# ^^t[oi YSS^sfe 
#5|oi 0^1^ A|.§t!-c:K Li[B\Aj, MPEG-2SI ?,^X^S^7|^ g2|oj oll=# A^S3^X| nflSSg^CEjEBl. oHH 

oii^oi A^gg o|iasgs(oiE^ 0||3sgs)^ m^iis. iJ ^^soii a-]^ c[b y^^^im 

°^x|•s^ zf2^o| x■|5,^E! otx^s^ E||o|#o| A^gl!c:K £Efi-, ^ g-?|o||Ait g5|o| oil^s A|■g§^x| ^7| ttisoil o4A^B^: 

oi ^ oi|^7|7^ as 81°°=!, s^jgi oii^# ^ith ^£^|gJ cniHaisi- a25|.7|# ^'y\ cciisoii 3^H?|| 



MPEG-20II S-fe^ ^SSI- ^25|-Sfe ISO/IEC 13818-2o]| Ss|£|(>| Si^K 0| ISO/IEC 13818-2 

CHIt ^2S^2^§#^^iS^7| ^l&SOi°| °|0|, UIHSSI ^IS^I Ii^^^□|E^°| o|a|^ 7^^^^^$^ 

(VLD), e^^?H(|SCAN), 5^?,txhSKlQ), ^o|A^^s^(|DCT), MaKmC)#h| iSAl|Ai(^| cHth^go| i#E|c>| 21 



^SSKRun-Length Coding:RLC)* ^^mi ^oM| gcK -^sSFal ^o|aia "o"°.| g|S 

^I^Elol ^ojAioj: sl-HS, ::i:?H S! ?,^x^£|-7| (305)-^ ?,tx|-£H! DCT 7||^» x| zix|j ii(zig-zag) 

:±m[Oi SIS ^0^A^^| ©F^Lil, OlHioh il^gs ^^OlSfl, SUzK 



^^5^7|(VLCS SA|£|oi ?i#:306)c^|Ai^ Y2S^£^ 7^^S^ ^SsKVariable Length Coding) ^ 

7|-x| 7|-^S 4=l&c:K o^^g- ^sSj-^ "0" 0| p^-E DCT aft7ll^H| 0|§5|-0i oi^th "0"a| 7y^2^ h|.^ c\. 

m\ "o"oi o^td at* ^i^^i 3mo| ai^^ shcK 7m& ^ss^t ^2S^€J ^m^oii 

Ai s)-g»o^ 7|.g- o>o| u|-Em^ t|lo|E-|o|| 71-S- Al-[:H2^o^ ^'■-as|.§o| ^^ -y#o||t 

21 ttgsM *fS^£l fe^i^F. nam, VLC(306)t ^2S^a t||o|Ei£|. H| 

^^loj7|(309)s^E^ ^7^E|^ °^x^s^ sm* c^gs^m. uiiiiooB)^ vLc(306)s^Ei °I7^E|^ aiH^si 
if# ^sisijAi d|HS xi|o|7i(309)oii ^7^^^c:^. 



t^g, °J^^\{30a)^ 5^^I?J ^|H£|(302)S^e^ °\7\b\^ o^a^ Di|o|Ei°| 2^A^s^oi £^oj2^ #a^0|^ 

Ei-^IS ^sif# ^S°[cK o| l-§fE 2d^47|(308)-b Sg,!- (forward analyzer)Bm ^IS€ ^ Sii:::K 



^^7|(308)t)||A^ ^|Ah£j sraoll ma #a^o|±E^^i^ tt&S ^sifc^l 5doi4x| ^^^s oHasg^Ehfls 

a^ ^a5^oi □nas#^t^^|s -y^ii z>^« ^si ^ ?,txw7i(305)t^i ?iym^i 

m\ ^mo\\M^ #§H e^th7i(308)o]|Ai #a^o|^tl■fls »&s ^s^^oii e7^s^oi o^x^s^ ^h^cni 

CLFBI- il ?,tx^£|■7|(305)o^|A■l^ OCT ?,^x^S^3l•Il, t)-|it)(308)o]| ^2ifo| #afo|:i,E[fls fl-gs 

^21,^011 5!Olu|.D4 -s^E! ^SifOl l-gEl ^S.%^o\\ eiSFS^ u|HS ^i|O|7|(309)^ n||a 
S#^E[flS EIH, o|* §J ?,tx^SF7|(305)(^|Ai^ □Ha^S^t^^|2| ?,^x^s^ zfs^ojl 

DCT ?,^^^Sl•°t•c:K 0| ^b[o\^<e_^^\°\ ^Sife 7m^wom h|c|S e||o|so1| 7|S5[|o|: s|-HS 

A^, °l-£^aL[|0||Ai H|c:|S EIIOIZOII 7|^S|-7| ^|°!-^2lf£| Xi|OiO]| °|5l| S^oj E.^?|S| Sgo| 7fe3^cK 



35111 PES nH ^£1-71(310)-^ u^II^(307)S^E^ °I7FE|-^ tJiqs u|HSS- PES(Packetized elementary stream)^ 



^2;5|.7|(3-,2)^ gJ§^E|^ E||0|Ei» ^s£^5HI, xi|2 PES ^1I5!£^7|(312)•^ ^s£^S tJ|H 
^#PESS^H?iS^t^D^. 0i7|Ai, cF§ Ag#Bi(301)c^l c^i|o|Ei^ £ 1(^1 £A|S A/D a#7|(ll0)S 

^E^ °J7NI1, SE|o ^2£|-7| (311)011 oi5^£|- gAH DilolE-l^ :»:l|2 A/D ffl fi-7|(120)S^Ei °l7^E|Il, TS ^H?>l£^ 
7|(314)^-^E-) °I7^E|^ g^>,Egs o^gg ^J:£^7| (120)011 ^17^S 4^ 2iEK 



TS ^ll?d£^7|(314)•b ^ill PES nl]^Sp|(310)ollAi ii||?>!£|-g td|E|2 d||o|e-]2|. xi|2 PES ^(l^^^7|(312)o||A■^ iil|?J£H! 
aE|° [:i|o|E-]# SE^ xi^^o\l (transport stream :TS)°S ^oe>l£^sHl c^g£^°!■c:K o| g 

#^Ego|lt b|cl° Li\0\B\2.[ 2.c\2. cilolEi o|2|o|| A|>:ajol|Ai B at!" A^#x^ ^1 o| E-| £ xi| 3 PES ^I]?|S^7| (31 3)ol| 

Ai PEss i^ll5l5^sl]A^ ni]?i£i-a A|-#xi- c||o|E^£ ^ oick 



0| TS IIt|?>!£^7|(314)o]|A^ 0\^o]x\^ b|D|£ A|20| E|-#£KMPEG-20||A-j^ (syntax) B^ A|SH)CH| u.\m °J 

M Ci\0\B]^ £ 30\\ £A|£J fci^2^ :^0| AIS^S, QOPS, ^X^t, tB^O|^t, DyaSM^g m g^§o| 67l|o| 
^ZES £|CH XiEK H 3011 £A|E| MPEG-2 td|^a°| cl:^# ^0|cK 



£ 3CHI SiOjAi, A|^:^gs ^go| yl^ ^^ ^EFuHoi, £^□i 37|, S0| 0|0|| ^fhcK 

GOPS-E WjAll^: E^^|7^ £ra n#2| SIrt E}^|SAi ^ ^l-go]|Ai^ S^oj e1-^|o| ggA^ 5h 7(|o| zji 

^EICK mxiSS °1- &°| £^S0|| Sl-S ^SSF 7^X|□i M H^goilAHt cj EB^(^B|oj ^2£^ 

HH, ^, mn^^m M§m\ s^k ^a^oi^ge ^ ^ro| ojo|o| ^ois °h :^is^^c^l sasAi 

'^tx|-£|. § tigol i*^£|c>| oic^K Dl|3SS^#e #B|.o|^S# c-m ^^^t!- S^olcK nhxieio^ DCT S 



o|ei& MPEG-221 c^s 7^x|□1A^ £^□j cho|o| 2|oi| B^A^o| 7^-^«^7^l ^isha^^ ^bfoi^eia 



^7^^^°^. MPEG-2011A-I XHo|e| ^H^o|:i:§e 7HA| C-IIOlEi a l-ol ^|:±:C^o|^ ojo|o| go|°| 

□H3s#^si ccioiDi oiEi ^m\ mi si# siek £|^£^ £i*o| n^^^gss s\oi °[ 7^ 

9-1 oH3S#^e}os ^-^S #B^o|^o| ZL □Hassle ^ SlcK #B^o|^^}ol SHii (overlap) om 

^a(skip)B sm^i^i #B^o|^o| 4=51^1*1^ #Bfoi^ x^x^|o^| s^ei^ #^^o|^°| aj- 0^3^^ 

^1:^1^ n[ja^g^§o| D[|aSS^ O^H^^|^(^/IBA)# ^[^mM ^tK ^^[Ol^°\ s 



0|Hi°[ #B^0|^§°| -^g* M ^^gCHlAi OlSSFOi i,^^A|(^|£ lio| B^Aljfi t^|o|Ei 7|so| S(0|£ 

HHA| 5||H0|| CilOlEi E.^°Si:^ll^O| 7|•^S^CK 



^, SDS^I cl^lS 7|^7;HAyxhx|(?J^c-l)o||AHt 57H2| dHHSS^os ^ahei A^|ae^^E^^l^^c|■ ZL ^£1,^ 

# USsl-Oi Ai|Zie!HE!-?|2| ^i^ioj ^2S|-# =^=1S^0:| oJ°|°i HH^ A||AyA|0|| 5||H0j| o|5|] ilSjAj D||0|EiO]|Ai ^ 

^±s.m tiio|E-|Btoi sssi-Hs, 5mo| 2i.DjL||o| AiizieiE^ 37|°i ^nifoi #&E|oi E^|o|^Lo^| 7|s 



ziHi4, M #goiiAi^ MPEG-2£i o|ss^aA^ i,^Aijo| 7|^^ ^fi5^7| ^ls^oi #^^o|^°| 

3.y\t SD^al Aiiaed^ 7Htf l- o|gs^oi % 7lj°| nllHSg^efo^ ^^s^oi Ji^ Bi-Aijoii [4]§°!-ek 



=^ Sin, °!- £l-as| ^Sif-E as a7|S 21SA|?:| U|D|2. E||0|HO)| 7|^S!-CK 0|£|- #H^Oi:ix 

7l]s| □Has#^E}°S 2,1-711 ^^^5l|Ai JL^ Bi-Aijoil i:H*#=t=^ aic:K 



i 4011 afoiAi, TS ^^^AHy\{40^)^ 'Sm^\^ S^rii^a* °1c:|-#S^s|]A-| h|d|o pes, 2.c\S. PES^ 5^t;|■#£^t^ 
^F. S^^^gc^l A^sx^ Q||o|Ei7F £SE|oi A^gx^ [:i|o|Ei PES* TS c:N?|£F7|(401)S^ 

N ^7^E|tA^gx^ DilolEi pesS c\s\{?J_s.m^ ^3 pes i^|nH?JSF7|(409)7F ^MBicl 

xill pes c-N?^SF7|(402)-b a#^Hil°S^Ei PES* [^N?^sF5l|Ai ti\c\2. ti|^a# 7m& 

^S7|(VLDS a:7|E|o| 9l^:403)o\\ 2lym^l VLD(403)t a\c\3. u| HflSYEi z}^ H|q2. D||o|Ei 

^^?ll/^^?,tW:7|(404)^ oj^a ^5;SF€! c||o|Ei# «:i?Hsm, ^J:SFa| a[§s\ otx[s.[ zi^oii m 
0|E^1• 5^?tx[-SFS|-:il, IDCT ^M^(405)^ ^Z^^s-m t||0|Eil- «0|Ai-as[.£[-DK SA|#si(406)-^ s^o|Ahgs!-E| g 

Ai- l:^|o|E^oj|A^ ^ss^ai AiM^gga AijAi^^ s^ihsha-i ^ai. ciio|e-]# ^s°[ek 



S-S, ?H|2 PES c^|2lie>iSF:7|(407)-^ 2.E|° PES* i::|n|]?>ll|-5HA-j 2e|2, b|HS# 

ni, £E|£ ^^£|.7|(408)t 2.c\3. ^3:S^5|jA^ sah d||0|e-|# ^S&cK 

Oi7|Ai, TS 2|j?>ISF7|(40l)^ eJ5^£|-b i 1 Ol| £A|H| § ^2S|-7| (230)S^E-J °J7|-H|J1. '^^1 

B^(406)01|A^ ^ojEi o^Ai. tH|o|E-|^ xi|i D/A B#7| (250)011 e!7FE|Jl, Se|S ^sSF7|(408)o]|Ai ^SS^sl i:i|o| 
E-j^ xil2 D/A I (270)011 ol7H!cK 

M ^^g^ c[o|o| 7|^^ 7[^m\ SF7| ^ISHA-I fiXH S^aIl|• 0|a Sl•Ej^}2| A^a^a^7^H Olgsfe 7|W# 

AF§SFx| &^7| [[^^011, ^sSFANI^ 01|^# A^SS^x| ^n s^^s^Alc^l^ §^oj SA^^ A^SuW &^^DK 

^, slHBF Mx^oi-g A|-gsFHs sraEl¥|s| ggoi 7fesni, s-si-ejai ^Sif» iigA|?|n4Ai =^711 si DiiHsg^ 

°S ^-^a #£Fo|r^E}^|S ^SSFSFHS i,^A^°| 7|^o| 7F-^5raAi MPEG-2a| A|^ag(system layer) 

i0^o| HI Eg gs^ol 7feSW. 



E|7:|a b|qo ig^qt MPEG-22|-°| 2t^A^o| Ss|8;(0| ^X|-A^ol jtojjo^ o^* ^fiS^SFOi i,^Alj 7| 
fe# til &.^*^0i, ■& MPEG-2# xliajf!- dTV4 aE|n|D|oj §§x^|g§Jl^o| 2g.AHo| oioDjA-i 

aCio| S^go| Ci^ feoFxjTII ^ SO|eK CC^B^A^, M ^^ga MPEG-2* 0|gsfe SE|n|E|C>] Xi|gO||o| Wo|;7^ 



^'■?|-& MPEG-221 y^^SSI- il ^SSF gJ-<!^(shemes)o|| B-M ^S.S.mil ^S.S.m°^M\ MPEG-2* olg*!- 



ojB^El^ gAi. [:-||o|E-|# SI-SEl-flM ^5:£^§l|A-l Y£S^€! i^-^"- t||o|E-]# n 1 ^S:S^7|; 

^s:S|-a a-y [:i|o|Ei# PES(Packetized Elementary Stream)^ ^H?>lS|-S^oi h|c|S pes» PES 
^2£^£! c||0|Eil- PESS E||5!S^S|•0i SIEIS PESS ggSF^ a1|2 PES n||?>iS|-7|; 

A^sx^ cl|o|E^# pess hh^^isi-siia-i A^#x|• pes* gss^ xiis pes 2||?>isi-7|; §! 

Al-71 U|D|2: PES, SE|£ PES2I- A^gX^ PES* a^r^i^g g^:A.Eg iI||?J£F7|# 

E|X|1 7lSxpj^hx|. 

°jB^£|fe SF°j °^A^ qjsij DCT a.Ho|| tD^B|■ o|>4a#(DCT)# =Ms^oi dCT 7il=^^» o|Ah 

DCT ^14=* ^c^B^ ?,fcx^s^sFo^ °^x^£^s gssfe ?,t^^s^7|; 

^^7| ?,tX^S^a q|0|Ei# ^?H7|; 

ais HHSS °ciAt-\^ ^|o|E^■l oj^^i- ^sSWoi oj^# ^SSFS q|o|Ei# ^^©F^ o^^^^ ^gs^?!; 

•^71 oj^S -^-SSI-S t||0|Ei-i- 7|-a& -^SSI-sl-Oi -^SSFS t||0|E^# 7|-a& ^SS|-7|; 

-^^71 7i-a& ^ssn! ciio|Eio| ^si,ts ¥^s^oi nei; 

^sifoi Ah7| #a^o|^£^fl^l ^sirs yiom^i A^7| ot^^s^ uihs 
^iM7|» ^gos c|x|g 7|-^xHAs&x|. 

7A% c^l^ll 7|^x||Ayxi-^|. 

X||21.'-0j| SJOlAi, A^7| ^J;S^7|-_ 

o{B^£i - ^EB^ gA^Q||o|E^c^|A^ A^^si* AiH-a#iiste ^sh-i; 
A^7| ^#Bi# 7^a °|A^ ciio|Ei# x^^^§^^ zE^la diih£|; sj 

ZE^lgJ D1|S.B|o|| xi^^S o| o^A^ D||o|Eio|| Ei^lS 0|A4Hj## an 0|Aha#tt- 

^°\ 'y^#o| ^#x|-l ^gsFoi Ai-71 DCT HHOII x||oiAls:» ^-gsfe ^§7|» ci sij-ii-s 



S^S7 

nUmo\\ ojOiAi, A^7| ^^^^^ iiH^S^7|^, 

?>t SFSll## qEKH^ Ai^^g, S^at[^|°| gSA^ s[ 7H°| ^4^£|^ GOP(Group of 

Picture)®, eJ^al- S^3°5.^^ t!" SFS* S^l^l gois ^^^°!- it:^^go^| g#o| x^ssA^ otx^s^ 

67f|£| ^IS C^gS^S^t ^-g s^- . 

^i|1l!-ol| aicHAH, A!-7| g#:±:Hi|os-¥-Ej PES, PES §i PES-1 S#i^EBj 

S^7|; 

^^7| u|c|2 PES* a\c\2. HIHS^ qnli^lSWt PES 

4^7| PES* umas C-N^s^s^^ 7:i|2 PES t|ii||?>iS|-7| ; 

Aiy\ A^gx^ PES* A^§x^ q|o|E-is cm^Ami^ ns pes c:|i^^s^7|; 

^^7| aqa ulH^s^Ei gAH Di|o|Ei* ^^g^- ^2 ^s.^y\m sm&S ^go^ sfe qxl^ 7|^ArtAy&^|. 
:»:l|8l,i-o|| s:lc>|A^, AI.7I ^^11 s5s|.7|-_ 

^^7| b|E|o biHss^Ei l:^|o|E^2^ ofcxnF ga* ^#tHAi A^7| DiioiEi* ^ss^oi 7^a 
& ^^£^s momm g^sfe ^ss^7|; 

4^7| 7|-a& ^ssn! c||o|Ei# o4^xi. s^s^sdAi o^^Ah s^s^Ei E||o|Ei* ggsfe o^^x^ ^s.^y\■, 

AP7| o4^x^ ^2Sm q|0|E-|# M^?HsM 5^:^?Ha Ci|0|Ei* q^?H7|; 

A^7| Q^^^SI Di|0|E^* M7| ofcx^S^ gMC^I CL^a^ Wotx^S^§^Oi Q1?,^X^Sm [^i|0|Ei* W°tX^^^7|; §1 

AI-71 MotA|-5|.E! C||0|E-|* W0|Am#3|-0i 5^0|Al.gs!-E! D^|0|E^* °^0|A^biS^ -^L-lH* 

s ^fe ^1^11 7|^;c[|Agxh^|. 

A^7| wo|Ahdis[.E! l:^|o|E■jo]|A^ ^S:S^A| Ai^AygBjEi A!jAj25 ^Agggsj.- QA|=.E^^ ^go^ 

(a) as^Ei-^ s# l:^|o|E^* sfsef^is ^ss^5HA^ ^s£^s ci\o\B]m m\ ; 

(b) ?J^H|^ dlolEi* Y2S^5l|A^ ^SSH! ^AH dlolEi* ^^Aysfe E[:^|; 

(c) ^1-71 ^5S^S gA^ cHlolE-l* PES(Packetized Elementary Stream)^ nH^lSI-SN PES* 'Ein; 

(d) 4^71 ^5S^S ci|o|E-|* PESS nH^iS^sW pes* tMl ; 

(e) A^gx^ mo\B\m PESS nll^Sl-Sl-oi A^g7;^ PES* ^^^Sfe t^^l: i! 

(f) A^7| b|E|° PES, PES i! A^gx^ PES* S#:±:Hi|°S Eh^^l* i&S* ^g°S E|X| 
H 7|sx^AyHhrt, 

^iiii#c^i sioiAi, A^7| (a)t^^|c^|A^^ At7| s^njEi^|o| gAt Qi|o|EiD}-t ^^&m°^JM a^at^fl2| ^'i-^ 

# 7^^?i| 5fe ^g°s sfe t|Aii 7|^xNAyg=^S. 

^il11&o]| SioiAi, A^7| (a)Eh?i|o||Ai^ E^^7Ha| ^^^S #a^o|ri: El^ls ^2£^*^oMA^i 

q|o|E-jo| xHuix|7^aag^o| H«^sra*xHAym^ Si-^5iS^g°S E|x|i 7|^A||Ayd^h 

a. 



^illl&oil ?loiM,^^7\ (a)E.MI^, 

(aD Sfa Eh^l^l gAH:-||o|Eio||A-l ^ijAis-l AiH^ = gsfe 

(a2) SFS E^?l^l c||o|E-|o|| [:H5l| DCT HHo|| i:D|-a|. o|A^a#3^oi dCT 

(a3) 4^7| °l gAt c^|o|E^o^| cHsH i^^|oJ cho|^ o|A^^a^4^ g o£|. ^|.o|^ o|A^Hjs^3^ go oii^ 2so| 

(a4) 4^71 DCT n^m ^j^o\\ CD^B^ ^tx^5^3^oi %txms ^mBim e^^i; 

(a5) ?,^x^£^S c||o|E-j# ilS uNgsfe 

(a6) flis tilisi! z^mm t||o|E^# o^^x^ ^as^si-oi 'a^?,^ ^ssi-a Diio|Ei» ^^Aysi.- cj-th; 

(a7) 4^7| c||o|Ei# ^SSW^ 7^ei& ¥2SH! c||o|Ei# ^^Ays^- 

(a8) 7|-s# -^ssi-s t||o|Eio| V2^§^oi -ip^^E! ^sif* ^^-^sfe ^m; 

(a9) i^^7| °l gA^ D||o|Eio|| CHSH #B^o|:i:E.^^|s ^5.%^m E.^7^l: 

(alO) #7| ^St,tO| A^7| ^^^0|:±:E^flS mg-a ^5:Sr# 9dOmx| A^7| otx^s^ ^ilolsfe t^ 

7||# Sfe E|x|l 7|sxNAyg,^b^, 

^ili4#c^l Slc^AH, At7| ^B^o|^°| 7mwg ^ 21°^^ tFsra^l ^Sife :nS£|Di, A^7| -wg ^^Bt 

&^Y2£|-A| 0|g3^■^ Tim Sfe E|X|a 7|^7;HAybhrt, 

^■^l14i.^o^| oioiAi, AP7| (a9)E}^|cH|Ai^, 
°S 7|^xHAyb^hw^ 

xi|14#o|| sicHAi, A^7| iaQmoWM^, 

^1^11 7i^AHA|g,^a. 

:«:il14#oi| °io^A^, A^7| (al OEl-^l)o||Ai^ o(|3^g^tl-°|^ ot^i-s^ :7j.24^ ^Ssfe a# e|x|1 7|s 

^i|12&o|| afolA-i, 

(g) ^^7| S#^Hi|os-¥Ei PES, 2E|o PES iJ A^#x^ PES* ^ssfe 'E.m; 

(h) A^7| d|c:|SPES# H|E|S qiiH^JS^sfe Eh7j|; 

(i) -^^71 PES* SE|° b|Ha^ EhTil; 

(j) 4^71 A^gX^ PES* Di|0|E-|S C|iIH?|S^5fe EhT^I 

(k) A^7| b|E|o biHss^E^ gAt cj\o\Bim ^^^^ m\ \ ii 

(I) SE|o b|Egs^E^ [:i|o|.E^* ^^^[^ mim at^s* e|x|^ 7i^xNAyd,hw^ 

^1|19#o|| 910iM, ^^y\ (k)EMI^, 

(kl) A^7| H|c|o H|E^s^Ei °|At D||o|E^2^ ot^^s^ yjy^ §3.* ^#sHAi A^7| gA^ [:i|o|E^# 7^B& ^S^N 
7m& ^sa^€! mo\B\m ^^-ysFt t[7ii; 

(k2) #7| ^ssm t||o|Ei» o^^& ^ss|-5fe ^ssH! ti|o|Eis ^--asfe 



(k3) ^1-71 oj^xh sj^s^Ei Q||o|Ei» M^^s^- Q^^ajHl c||o|E-]» ^^^sl-t ; 

(k4) 4^7| ^:^?HS !:i|o|Ei# A^7| o^txm llA Saoil Mo^;^^s^s^o^ 5,^?>^x^s^S ^i|o|E-|# E^^l; 
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